Autophagy and cell reprogramming.
Autophagy is an evolutionarily conserved process that degrades cytoplasmic components, thus contributing to cell survival and tissue homeostasis. Recent studies have demonstrated that autophagy maintains stem cells in relatively undifferentiated states (stemness) and also contributes to differentiation processes. Autophagy likewise plays a crucial role in somatic cell reprogramming, a finely regulated process that resets differentiated cells to a pluripotent state and that requires comprehensive alterations in transcriptional activities and epigenetic signatures. Autophagy assists in manifesting the functional consequences that arise from these alterations by modifying cellular protein expression profiles. The role of autophagy appears to be particularly relevant for early phases of cell reprogramming during the generation of induced pluripotent stems cells (iPSCs). In this review, we provide an overview of the core molecular machinery that constitutes the autophagic degradation system, describe the roles of autophagy in maintenance, self-renewal, and differentiation of stem cells, and discuss the autophagic process and its regulation during cell reprogramming.